We showed that brief exposures to amphotericin B (AmB) inhibited the induction of new Candida germ tubes and the lengthening of partially induced germ tubes. Blastoconidia with germ tpbes were more susceptible to AmB killing, and this varied directly with the induction period and the AmB exposure period. AmB did not preferentially affect germ tube adherence to fibrin matrices.
We recently showed that sublethal concentrations of amphotericin B (AmB) inhibited germ tube formation in Candida albicans cultures (7). Niimi et al. reported that germ tube-forming cells of C. albicans are more susceptible to clotrimazole-induced killing than are yeast cells (6) , and Borgers and co-workers found that pseudomycelium formation was very sensitive to dilute concentrations of imidazoles (1) . These studies suggest that the biochemical and morphological changes associated with germ tube formation produce increased susceptibility to antifungal agents.
Germ tube formation. In earlier studies with a clinical isolate of C. albicans (11), we observed that AmB inhibited the induction of germ tubes in serum (7) . In the experiments described here, we measured the effects of brief exposure to low concentrations of AmB (0.1 ,ug/ml) on This subsequently increased to 95.5 + 1.1% in control suspensions and to 56.8 + 8.6% in AmB-treated suspensions (P < 0.05 by analysis of variance; n = 6 experiments). We measured the length of germ tubes with scanning electron microscopy after Candida blastoconidia had completed the incubations described above. The primary germ tubes and all germ tubes were significantly longer in control cultures than in AmB-treated cultures (Table 1 ). In addition, AmB-treated mM) during AmB exposure (3) . Neither cation significantly prevented killing by AmB (data not shown; n = 6). Candida adherence to fibrin matrices. AmB strongly inhibits the adherence of Candida blastoconidia to fibrin matrices (7). In the present experiments, we compared the effect of AmB on germ tubes and on blastoconidial adherence to matrices prepared with thrombin-clotted fresh frozen plasma (4, 5) . Control ). In cultures with germ tubes, the differences between exposure periods were significant (n = 6; P < 0.01 by analysis of variance), and killing after 120 min of exposure was significantly greater than after 15 min (P < 0.05 by the Bonferroni t test).
concentrations of AmB, blastoconidial adherence was more sensitive to AmB than was germ tube adherence (Fig. 2) .
In these experiments, low concentrations of AmB preferentially affected Candida germ tubes. The explanation(s) for this effect is uncertain but might include the following considerations. Firstly, cell wall synthesis and minor changes in membrane permeability during germ tube formation might allow increased AmB uptake, and this produces the increased killing observed in germ tube cultures. Secondly, during germ tube formation certain synthetic activities are concentrated at restricted regions of the cell (10 is possible that AmB causes cell death by localizing to these regions and preferentially inhibiting the formation of new cell wall. Rast and Bartnicki-Garcia demonstrated that AmB inhibits chitin synthase at concentrations around 1 pLg/ml (8) . This formulation would not require an increase in total drug uptake and would be supported by the observation that germ tube lengthening is inhibited by AmB but that new second germ tubes can develop. Finally, AmB may have unknown effects on critical membrane functions, and these effects may become physiologically important during periods of increased metabolic activity. The mechanism of action of AmB at low concentrations is usually attributed to changes in permeability which allow the release of critical ions and nutrients (3) . However, we could not prevent the loss of viability by the addition of either Mg2+ or K' to the germ tube cultures, and the AmB incubation was performed in fresh tryptic soy broth. At higher concentrations, AmB causes lipid peroxidation in erythrocytes (2) . Oxidative injury probably occurs at lower concentrations and could damage critical enzymes. This formulation suggests that permeability measurements do not reflect AmB killing events. 
